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area (in square feet) and the average face velocity (in Ifm) will give the rate
at which air is being exhausted by that port (in cfm). The sum of these
rates for all exhaust ports in the laboratory will give the total rate at which
air is being exhausted from the laboratory. It is important to realize that,
up to the capacity of the exhaust system, the rate at which air is exhausted
from the laboratory will equal the rate at which input air is introduced.
Thus, decreasing the flow rate of input air (perhaps to conserve energy)
will decrease the number of air changes per hour in the laboratory, the face
velocities of the hoods, and the capture velocities of all other local
ventilation systems.

The measurement of airflow rates requires special instruments and
personnel trained to use them. Pitot tubes are used for measuring duct
velocities, and anemometers or velometers are used to measure airflow
rates within rooms and at the faces of input or exhaust ports. These
instruments are available from safety supply companies or laboratory
supply houses (see Section I.H.6). The proper calibration and use of these
instruments and the evaluation of the data are a separate discipline;
consultation with an industrial hygienist or a ventilation engineer is
recommended whenever serious ventilation problems are suspected or
when decisions on appropriate changes in the ventilation system to achieve
a proper balance of input and exhaust air must be made.

EVALUATION OF AIRBORNE CONTAMINANTS BY USING TLVs

It is possible to calculate the amount of a chemical that can be emitted into
the general laboratory atmosphere without exceeding the TLV or
acceptable-exposure value. The air-saturation level (ASL) (in parts per
million) can be calculated from the vapor pressure (P)(in mm Hg) by using
Equation 1:

ASL = (106P)/760.                                   (I)

The results for some typical chemicals are given in Table 5. Most of these
saturation levels are greater than the established TLVs, and some may
even be life threatening. For this reason, protective apparel including self-
contained breathing apparatus (see Section I.F.4) should be used to clean
up major spills (see Section II.E.6) of highly toxic volatile chemicals
because concentrations approaching saturation may be possible. Such
chemical spills may also lead to airborne concentrations of chemicals in
the explosive range (see Chapter I.C), so that care should be taken to avoid
any ignition source during cleanup operations.
Another illustrative calculation that can be made is the amount of a